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m^m 1 1 

CTxMi-x] yZi-y ••••(!) 

Z:Ag, Cu, Bi, Sb, P b:fe j:C>'S n/6-fb^:'5>S^:«»-ibS{ftLS/U^^:< t ^ Itt, 
X : 0. 3-0. 7, 
Y : 0.7-1.0, 

M'i^lE-^^B<^^^i!)^l 0-100 %<D^mK$> 19 , 

umm 2 ] 

[if 5 ] 

^=^-<D^mM^(Dm.m^ 1.0x1 o-^voi. %m± 4 0 voi. %jaTT?S) »9 , m^mm'^m. 
m^m 7 ] 

:»-tS:li{i, 7Xo^^S|JK;&?iwt%*#|T-»,-^.;6^l 0 0'C*?i<^:tM#t, ^i^ft'trr^ 
K*, TV^, ;^;v7'f>'S, ^j^^^y^^/^, 

9 1 

[ft^j^ 1 0 ] 

mmtas ;&«5 AmVk g-9 6. 1 6 AmVk g-C^Sif^:^ 1 - 9 <^v>-rtt;&* 
[If 1 1 ] 

«l8lt/Hc;6«7 9 kA/m-3 8 2 0 k A/mt?**i»^]g 1 - 9 (^v»-f ti.364::|emo 
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m^m 1 2 1 

mm^ni'^-h^j:^) , CTxMi-x] yZi-y C^^-. T itF e t/zltC o <7) imtizli zm 
, MiiF t ttziiP do imttzii 2m, ZfiAg, Cu, Bi, Sb, Pb*3J:t>*Sn 
^^fb^-SSpj^-e^JftL^/U^^: < i: ^ la, XliO. 3 ~0. 7<^)^H, YtiO. 7-1.0* 
Wft:\ , M'lL-jE:;&^<^#J'^7&«l 0-10 0%O^ffltC*l9, 3^#<7)^*&^l:d«3 0 nmJiJ.T 
T'*)*^MM1±3^^=- (P) <r>^t, 

5:vMcffi^gli-<i>?g:#:)yto:tM# (a) *5 i O-^^li^^: (B) t, 

(c) 7&Mt^L;t«ii=- (CP) fimmLfzmmm^m^L : 
nm''jf^^j:\^^^mm<^ (a) 75>'±^^(^;fs (a+b) ii. mm<^n^ (cp) om?^*:^^'^ 

nhfitzBm^h'Z'^m^zfZ^cxmM^ (b) ^mm(7)mfiiir^mi-^ : 

C i: 56- f> =2: . #^^;i>-'5:v^ ^Pi =* * tt T^^-fc U ^Jg?^ttti[i^O*'^^<^M3t"&o 

im^m 1 3 1 

^M-^tr^^ e» 55: ffi*]^ 1 2 izmWt.<Dn^mo 

m^m 1 4 ] 

mvt(Dmmm^ (a) {±7;v3-;vmcQ?^T'^f9, fl^tfc<^^^iis# (B) ii7K(Dmmm 

^^lwt%*MT'^-o^,i[>6«2 0 Ot:*:il<^:t^?B[#:t?2b'i>li*:Sl 2 i/wti 1 3 
IW^:^ 1 5 ] 

y^mmi^Ali, :i--;i'-7'n-t7.lcJ;oT f c t«^-^^OF e P t i-y^^^^^ 

umm 1 6 ] 

L, nhivfz^i^'^^mmmnL, mm.^m^'^misxx/xtfzitm't-^^m-t^^tizx 
*), mm<Dm^ (cp) (Dm^MTf)mM^i>zyj.^^j:\,^7i^isxzryttzitr)v^-)i'i!)^±m^ 
(om (w^a) t. muco^'f- (cp) <Dm.mMi)mnmiz0r\,^m^mi^ (b) ^^--^sk^o 
ffi (b' n) izm^ML. :i<r>m^m\^fzmmy!)-hmm<oB' m^muL, whtitiB' 
m^h£^wiizmzx:^Wkm^ (B) imm(oMtiimm'r^^ti)^hik^:s:\^^iZ'^Ltz 
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[0 0 0 1] 
[0 0 0 2] 

F e P t^<^?S1±^Jl-:h>/*a^;&«i^i$:}x-Cv^^o 
[0 0 0 3] 

KJiE^t, (II) T't^}VT'thi--y<D:^°V:^-)iyizX^M7ti^m^mmi<z^t>'t^ 

MlKit, >^m^, CTAB(cetyl trimethyl ammonium bromide) ^#MtStt^J t L 

fz, m^T^mm (W/O type) m^^itJi^^KmrntLX, TKm^-t^^^^v^-C^Jl-f r^-^^ 

[0 0 0 4] 

Cnib<^:^ftT-#A>tLSF e P t ^=^(7)^ Summit. ^M^-C** f c c 

mmmt^tLxim-^^m^ii, mmkmizx^Liomm (f c t (M't^iE:ij^) mm 

[0 0 0 5] 

cio^^iiiati, y[^Mmm^-fbm.wm^(Df^^mikmm^m (Tt) ii)i±-c^gksi-^'^^^ 
^■t^ X 0 iizfji^xm^mmxmmmmzitm-^^j: <^j::ho Lfzt^ox, ^'f-^^u^'D 

[0 0 0 6] 

0<^W:Si:m2 izit, :f-;i/&tcj;^F e P tiS^-^^Ol^lc, Ag, Cu, Sb, 

B i , p b ^ifc^7n^*^ijn-r* f c c«it*>?> f c tmm^<Dm^mmn^^m ( 

Tt) ^^TX^^W:dmm^fiX\.^:ho fzfzLm.mntLXiimi^y'$^:ij)l'y^-)VXii 
!&<. ^(III) T-fef^;vT-b hf-- h=£:^fflLTv>>2>„ ^ibi;:, #^#K=5:m3 tC{±, .i^V 

:i--;vyn-fe^tCj;oT f c tmm^m<DF eP t&=!^iW:1^^^-t^W^m^Tf)^^J:^fL 
Ti5l9, -r h7a^-^W>^^U3-;i.trFe(acac)3i:P t Uc&c)2 imm^^xm.^.tX<D 

^iSLmxmmmL, mm-r^:ztizX'^xF ep t^^^^m.-r^m^iz, KBf^m2 

8 OX:iik±X^^Lfzi>(DltXRDI>Zis\,^X f c t - F e P tW^<Di^=T-mO 0 1 i: 1 1 
0 trM/S-r * e - c: i: lb , f c t #it-^^0 F e P t » =^ flSc^i T-E^-^^ 

■e§* tlB^^ttTV^^o L^^L, nhfifzF eP t^^it'^(DTEM^MliZm^itX\^^ 
* i ^ I- ^3^1$:^^ ^: < *i^^|SI±**^^ L fzVtB 
[0 0 0 7] 

[#i^^:s:mii mmm 25329 5-i-<&^ (#ii2ooo-54oi2^<a-^) 

[^#it:fci^l] Journal of Applied Physics, Vol.87, No. 9. 1 May 2000, p. 5615 
-5617 
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[#^#frS:S^ 2 ] m.'^Mm- 2002^1^, p 61-67 

{W^Wf:$:n3] Jpn.J.Appl.Phys.Vol.42 (2003) Part 2, No.4A. L350-L352 
[0 0 0 8] 

izit, F e P t i->^miF'iiS,\^^l,zm^Ltj:\,>-T^^^r^},zm^<ommt:ki1rX^WLL 
fzVm\iZih^(Di)^mt Lv>o 
10 0 0 9] 

L;6>L, ^#w=:S:m2^<^ii«ic:i3v>-c{i, f c tm^\z 

iSici^t. f c t«^i^^<DF e p ttaT-=£:TK>ffl-eii:®'^^-e|;^pitgtt7&-'iSv>7!>^ iwi 

10 0 1 0] 

itLm.^z^WLLfz-iim^zih^mM'^m^£¥ e p f^yi!i[^^m<^*'^#{±#'ba-cv>^v^o t 

[0011] 

10 0 12] 

CTxMi-x3 yZi-y • • • • (1) 

fzfzL, 

T : F e ttiiiC o(Oimtfzit2M, 
M : P t tfziiP d<Dimtfzli2m, 

Z:Ag, Cu, Bi, Sb, P b:*5J:t>'S n;&-P>^^S^:6>ib^t^tL^i!?^: < i: ^> la, 
X : 0. 3-0. 7, 
Y : 0. 7-1. 0, 

m't-iEi3^e(Dm^'^^i 0-100 %<Dmm^z^ , 

mmm'^m^m (TEM) m^tcj:-l,}e^#<^^l^'(i75*3 O nmiy^T, IS-t L< it l O nm 
[0 0 13] 
[0 0 14] 

■^fi. nu-^mik±yf-^M^j:^mmi)-^h^j:^^mm^'&^7!)^h^j:y) , ctxMi-xD yZi.y 

C^4^, TtiF e ^ />:{iC ia^/c{i2a, MiiF t tfzitP d<D imttzii2m, 
ZitAg. Cu.Bi, Sb. P b;^J:i;'S n*-*b**P36-lbM»irtL-S/I?*< i:<> la, 
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XfiO. 3-0. 7<Dm.m, YliO. 7~ 1. O^SrSi-] , M'i:^IE:^H^B<^ii|'^75n 0-10 0 
%<Dmmi,z^^. ^i^mj-m^m (TEM) M^t:J:-2.*fl:@<D¥±&^5&*3 OnmJJJ.Tt?ab 
-s^^ai^JSi^ (P) (^i^t, 

(c) 75M^f«Lyt:*iri^ (CP) ijmmLtzmmm^mmL : 
.^<^mmm^mmmL<im^is^Miri>ztK^^ . mmmi^f- (cp) (Dmmmm 
Mmz^j?-tj:\,^:^i^m^ (A) 56«^fi£^<^:fa (A>if) t, mieo*2i^ (cp) <^Mj^45&«5fa 

^fi<Jt3#-V>;ft-^li# (B) :A^^^^<7):m (Bffi) tCffl^ilL, 
10 0 1 5] 

f8tt>t<7)>tM# (A) {iT;v=r-;v^o?^, ^^^<^;tM# (B) fiTfco^M^-n wt 
%*|St?:d>o^,iC56?2 0 0 "CJtilT. Sf t t < ti 1 0 0 X:^m<Dy^mmi^X^^ Z. t7()^X^ 
t < tc;t^^# (A) {±. 5J^V :t-;i'-/n-bxicJ;oT f c tfllit-^:t<^F e P t :^ 

[0 0 16] 

m%i(DM^^mt^^'^(7)m.miiz^mmm\^mmLx\^^& ^ t ot^^l#-i.o j: 
>9, m±mm^m.^(D^nm^<Dmm-^n . ox i o-5voi.%ijiL±4 ovoi.%mT-e**) 

, m^mmn^^<DW}^±n'^mizX:h^i^mm^3 O nmiikT, 0 1 L < (4 l O nmm 
TT'^^o -eo^vs ^5-t!tS<i: ttrti, 1 wt%*Mt?^.^.;&« 2 0 0 "Ci^JlTcT) 

*^f£# (B) t, :9-^4'tcT5 VS, K^. Tv^ v;u^, 
, 5^;^7'f:^^, h^, sjx^^^j^^-h^, 

^ ( C ) ^ ^ S #MiS^5^J t T'«^ $ tL^ C0:&^$f ^ L v^o 
[0 0 17] 

[^m'tmm-t^fzi(>(Dm.A(o ^m] 

[0 0 18] 

htitiF e p tn=p<Dm^i^<7)mMm^mmm (tem) ¥X (a o o, o o om -c* 

^^^^-^o ClOTEM^^Ji, B3|s:m^^:ft^^1±M<7) J EM- 1 0 0 CX II X, 

mmmS.! O O k V<^*#-Cjt^L7t'&<0-e^)^o m^-9->y;HCov»Tti, F e P ti^ 

m't-lE:^^(Dm^ (f c t#3t<^LioMI!J=fao«I'&) ^^5 2%X^:ho tfz. ^i^^mi 
5 . 2 n m, :^i»^il|{4 1 . 0 n m, U^O^iSi^mi 5 . 1 n m. mi^MmH^mH 1.2X 

[0 0 19] 

miii!im-r^^t^j:< f c t^it-^^^F e p t i-y&^tmhfi^ztiiim^itf^^w 
xm3XyTzm.^fLfzo L*>L. f c tmM^m<oF ep ti-^igL=f-7!)^^^nLfz'h(Oitn 

hfit£i)>':>ito :^^mzi^:ht, t c t#jt'^;t<^F e P t ± ^ m.=}-mi\3:mv\i>mm^ 

ttlliE# 2004-3078811 
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~^7u^izm^^iii^xm^L, msL i^^-^) <D±i>zM^-(7)m^m^\^x\^^^o ^<d 

[0 0 2 0] 

^ c: i: tS^^T ^ , t fz^mn t t tc-fb^^-^-r ^^^•^^oiJ-j'f')-y ^nm x. {f V 
[0 0 2 1 ] 

u/:/'J >?riJt::J:^@5E<7)Jif^l-{±, -Wc^ R'M (O R)3t?Ri?tL;z, y 
,_Ti, Zr, Al#) tC^'a-UTV^^Jn7K^I[ftt<^5T;l^=i^v^*> L< f±T;v^;v^^ 

i:;S:jst. ttz^mMm^it^m^mmtit^mj^^-t^o ttz, ^m'nm&^^z^mn^^ 

^, ;^;V7'f h^, oJ^-^ti, St^^MfC/ft-^^ttg 

^i)^WM.-fh^tifiX^:ho Lfz-b^^X, Z.fLh<DS^^^m^^^ t , 2f:^HJtctJ£^ F e P 

m.'^^WML-^^fzm^^iZht, ^^x\,ztj:\,^mwmf^^m\^fzi-y :^^-)\^ ' yu 

:^(DM\^t^x^^o ^-^y, ± y :^^'-)V:^~^~<D±m,m.'^m.=f-\zi-j:^h.m\^^<Dm 
wm^^mmii^zx<:bi)^, ^(ows^, i-jm.'&.m.^(ommkz, u {m^<D~^^^ 

[0 0 2 2] 

su^a^stLT, mmM's.(^msL'^^^±.\z, ^mmmx^-^^-~yir^n-ofz^, 
mmmmzm&i:^-if^:Lt\,zj;i^xii. i-ymmt^t:M^^iz. &^^m^±Km^ 
$-iir*it^*-e§So L*>t, ^Lixhrnu'^mmzmm^iizm^^^^iizit. i-ym'&m. 
^^^^sv^cg^-g-jar-rtw, m^(ommi:ti>ifx^mLtzVimjz^^, Ln^ii^^tLxitm. 

[0 0 2 3] 

^hi,z:^^mi!^^-t^^miz^^^xum-r^o 

[0 0 2 4] 
CTxMi-x] Y Zi-Y ••••(!) 

toSEilt 2004-3078811 
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mv, Z(±Ag, Cu, Bi, Sb, P b is iiX/S ni)--h^ ^mTb^hMiH^fi^^^^ < b ii 
Iffi-C^-So T tMW^fi^jtctiF e t P t-e^<So m'L^lE1f^Bi:f^^-t^MtLXii 
X = 0 . 5 f)mm&}X'^ ^ X : 0. 3 ~ 0 . 7 <DW.mx- , M'll^iEl^^B^^ 10-100 

kzi c cmm^h f c tm^^<o^^am^^W'^m. (t t) ^m^^^^^tifix-^^ifi 

^^;i>^5o. 7-1. 0<^)|EiaT-abtt(fJ:v^o Y/6^0. 7 Z>&^# < 

[0 0 2 51 

fz^, )ikT<omm\z^^'^x, :^§km\z'^n^{i) (D^mm/mL^^, *tcFeP 

[0 0 2 6] 

mi^(om'L^iEif^B (f c t) (Dm^it, mm^xi o~ioo%i:-r^o 

[0 0 2 7] 

F e P tn=¥-(Dm^BmmizmLXit, F eMi=-0^>^/N*'i7 7-:^3t?l!l$fetcJ:-5,5^M1±# 

mz X ^x^t>fi:bm^f)^0'\^^-d^, F e p t f c c^itt f c tm^<^xm.m^^-^^ - 
>imifm\:^x^y) , ttif c tmikco^^hnhfi^ (ood. (iio)<^^stti 

O^^^ttJ-^ i: -r ^ i: ;{i*-C § ^ o 
[0 0 2 81 

^^mK^^^±mmmti'<Dm^mi, itiim^p^ii (tem) mmizx^m.%<Dw- 

*^1i>Ji^3 0 nm^T. 0S L < (4 1 0 n mJ^T-e* ^ o -5" LT, ^S^^fiSv^C^H^- ^ 

J: c^fjs^MPitiTE Millet- i •jH^flfit. mii^^<D^m^^imm^mwzj:^m- 
mir^^t:A^x^^o ^j:iBm.=f-mmi}m^^tW}&}t/twc^mxm^x^^\,^fzi6. mmm^ 

[0 0 2 91 

T t-r^o m.^im<o^y^^:hmm'^-js,i)^R<DjE:)7MtLxmi-tT<D^ (a) 

iZtj:^o 

^ (A) S/N=R2 

fe?-F^^¥*&®giD=^To^ (B) (Dx^iz^m-r^o 

^ (B) D = R- r =>r (S/N) - r 
[0 0 3 01 
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Pifi 1 nm;6>ib 1 0 0 n mOffltzTO-t-^S i i:;6?nX|[gT-*>^o t Tt^fcfS't'tc^j^^-ia:^ 
Ir'^tcti. ±ifi<^m^F^|ii(^S:/jN>|gS:TRSt L, igi^iggoeTtC J: ^TJ^^HRIiiiiD 

10 0 3 1] 

ita AmVk g~9 6. 1 6 AmVk g. H c 7 9 kA/m~3 8 2 0 

kA/m-r^*o (He, as) tCov^Tti, -ecO^t^tJliJ: 0 S Q U I D?^^ 

iaO^^M^ L < {i«»SWM«S^J«- (VSM) trJ:^)«iJ5ET#-5o 
[0 0 3 2] 

[0 0 3 3] 

tr. :s.\^^^^m^n.-f^w^(D^mm^ (a) a: (b) ^mm\^, m.mt3:^mmm\^ 

mm-^^o McmKkt, y^mm^ (A) t fCT;i/rr-;i.^ofg#, ;tlii«# (B) t L 

(c) thx^m^mi {^wlU) ^mm^^o (a) 

[0 0 3 4] 

HI 0:^i£tC;feV^Tii, *M#AtCF e P t (?) cTj^Ti^-g-^ ^;|> (a + 

p) ^mm\^, mij, ^mmwB\,zwmm^n<o:^m.m^ciim^tzw. (b+o ^^-w 

(A + P) tj£ (B + C) ^U^\^X-^mW^ mhn) L. P<O^MtiC75*# 
«LfcSi^ (CP) =Sr?^^$^i:-6o ^v^T*. iOfl-^tJ'^^M^ L < i t 

tcii?, CP7&-*mfi«Jlc^^^v^?^A=Sr±t-r^>fB (A^) C P;6^TO6^)Ji#v^?^B* 
^ti-^ffi (Bffi) ttCffi^S-glL. A*i^^*LT, Bffi=S:|lIJR-r-2>o (Bffi) 
(i, ^*5:i^P<^^Mtc#Mf&14lPJC:d«^5tOl?«?^-r?^lPL7t^So^<0-C^»), -etttrj: 

muairfnt, n=^m±i^K'{m^^ifxm^x^-t;hmm^mK'^7t^-^z ^ t *«t'# 

i> o 

[0 0 3 5] 

ll2 0:^StC^v»T{4, *aiK#:AtwF e P t (P) O^^t/ t^MM'&^Jtf? 

^mmi^ct^M^fzm (A+p+c) ^mm-t^o m:^, ^mmi^BKwmm^M<o^ 
mmi^c^mkfz^^ (b+o ^^m^i-^o m (a+p + o tm. (b+o ^m^lx 

mtd) L. P<7)^Mt-C7&s#«L/c«£^ (CP) =^?^^$-^^o ^v>T- i 
<OU^m^mm^L<im'L->^m-t^^t\,zX^, C P;5-'ffi*t6<Jtc/J.-55jv>fSA^±i:V'2. 
ffi (Affi) t, CP*»ffi^fi<Ftc#v^fRB«:±t-r*ffl (B*i) ttc^g^^L. Affi^l^* 
LTBffi =1:111 lR1-;So (Bffi) fi, ^i^i^P «^^MJl#®fSte?fiJC7&«^5g<?5ff<?^ 

iwi±-es:f^ffl^^ttTB?e[4'-c^ti[i-^o ttzmm^izuBm^mMm^Lx^m^. c 
^t^wmmm\c<7)m(Dmmii>'ox, ^^^ii^^Lfzim<oF ep t-^-yj^^o^ 

[0 0 3 6] 

tbiE^2 004-3078811 
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mmmi^cti:mtfzm. (a+p+o t, ^mmi^Bt^mm-r^o m (a+p + o 
tmB^m^Lxmmmw imti) l, p<DmMKCf)^fmLfz!^=f- (cp) ^j^^^ 

^^mA^±t-r^m (A^a) t. C?i!}mHmz^^^mB^±tir:h^ (Bffi) tlc;tB:0- 
g|L. Affl^l^*LTBffi*IlIJ|Xi-^o ClO^iO (Bffi) {i. #S^POMt'#MtS14 

10 0 3 7] 

(P) (DWt, 2v^lc;ti^^-t'&sSt#^<^«IR'^ (A) 

# (B) #Mfgtt5^Ji:LT^ili-;&*^m#^ (C) fc^^^^u/^-g-^^tJ^miiL : 

^(D^i^m^^mmwtfzitmt^-r^^tKXi), mm^^^ (p) 

(C) mifm\^fzm=f- (CP) 7&«.ML/c!l^^Si=£r?g^L : 

Mmz^j^-^j:\^^mnmi^ (a) •d^±^»(Dm (Am t, m(on.'f- (cp) 

::.(Dm6^m.Lfz:^myf)^h, mm<DBm^mi\^L : 
n(t>tLtiBm-(b'iL^wiizm\:.rmmmi$- (b) ^mm<Dmfzif^mir^ : 

[0 0 3 81 
[0 0 3 91 

^hiiz, :^<DmikmxwhfitzBm-hyfm>^^{i^-^j:<Lxmm-t^fzi^^z, j^jlt^^:^?* 

[0 0 4 01 

^mmwtfzumto L. mm^^immisxv'ytfziim.'V'^mir^ctKxy), m 
(CP) (Dmm-&-A^^M^iz^-^\,^ii(,i3xr/ytfzitrA^=2-)\yi}^^^^<Dm ( 
wffi) t, mm<D^i^ (CP) o!i?ifi75-'ffiMfi*jic^v^;frM# (B) ^^^^^om (b 
' ffi) Ms^s-^L, ^<om^mLfzVim:d-hmti(DB' ^iMnsLL, nhtitzB' m^i^ 
£^^tcf&i:-c^«# (B) ^mm.<^mfzi>mmir^o cifuzx^t, wmz7i^mmi(>m 

[0 0 4 1 1 

C^»#A, BisXHC-] 

^^mizm^^^^^mi^Atmmm^B t ii:s.\^^zn»m-r^ i> (dx^^o mmmi^A 

tLXit^Vt'-)Vzfu^:^},zX^Xi c tmit^^<OF eP t i- ^ ^^i:M^^^Lfz 

^•fy^^ir^o ^oKB^(oWLit~mz^m(7)^^^^tto ^mM^ h <Dmmz X ^ t , 

^(7)Xo^j:Kmk(Dm^TG-DTAXmmMinmLfzt^^, 4 0 OX:tX^ULX 
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[0 0 4 21 
[0 0 4 3] 

»fbtL^;B*io!itiiic$v^LT, i^(D\,^i)^z^, r)v=i^)v tn»mt ^ 

[0 0 4 41 
[0 0 4 51 

Bffi (t/ctiB' m) ^<oyfm.m<r>wmim.i^^isi.ib^:^mt\^x}.t, mm^z^tftJ^y^ 
mm^ (B) . m^<Dn^ (cp) , (o o-g-itKSrjfts^^itiej. -^tt^^xbit 

#lcioT^i6tL(fJ;v^o (B) {±, »,ir,;6^2 0 OX:^m<DWiWX^:!b(DX, ^ 

:^l=J:&i^iI'-L>/J:MT?, m«B<^iS?- (CP) {iil^{S^7'9Xv5l3fe^;W^fe (ICP- 
AES) *7t::t|g^#: (C) u-r Y if =7 y ^ ^if 7.^7 Y ^ =7 y ^ K X :h 

[0 0 4 61 

i<z:^^mo)mMM ^miif^ o 

[HMMl 
[0 0 4 7] 

mmm i ] 

7- h yju^]y>W =i-}\y 1 0 Om 1 Km.(lII) T-t^;i/T-fe h^- h t S^(II)T-b 
^;l/T-t h-^-- h'Sr-etL-e-'tLO. 1 Smmo l»L7to =^ 4 0 Om I 

/m i n(Dm'M:XVlf:T^,^tj:ift(^ 1 6 0 r p mT'tfS^ Lilt's i: ^t^, 3 2 0 X:-eil»5L4-^f 
v-:&^^t> 3 . 5B#F5BCJD«r^T*>^3:^o CltLtc J: 19 F e P t 0«g^«fi:^*«;&f£B L7tll^?K=Sr# 

fzo F tmi^iis.\^^KmmLfz^miiz^^fzo ^(Dmmmit, Thyj:.^u>^v 

n-;!^ (TEG) ^^m^t-t^^^mi^ (A) pflc, FePt^J-y^i^ (P) (Dmi)^:S. 
v^tC^ML-^o-C (^*m^T-) #^L/ct>c^iC^-&o ^ommWit: (A + P) Ti^tfBI- 

o 

[0 0 4 8] 

nhfifzmmm<D (a+p) ^j;. ^s-tic^j (^sfg^^j) tvx (m^mi^ctLx) 

g-^^lnL, S 0'C-^inmW^-i:'^ik<:>tz(D%, »^5Hz. feliSI^ 2 c mT' 1 0 
^r^Offit d STMT'S: o/io itLtcJ:l9 (A+P + C) (OUMWi'^ntzo 
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[0 0 4 9] 

ic<t 19 (B + C) <^?e[4r#/co 
[0 0 5 0] 

ttrlB<^ (A + P + C) 0?8[3 5 m 1 tmi2<^ (B + C) 5 m 1 i: oo#f|lc 

AtL, ffii&mSHz, Mil)jS^2 cmT'l O^ra^iid^-fi^^roTto ^fbtL/im-g-Tgi^rl^ 

i^<D2m^^^n.^^, A>ffii:B^fri:S'S!lLfc:o :^1SU LfcEffiOrgtlcii F e P t mS:^^^* 
[0 0 5 1] 

^IC, C:OBffi(757g[3 5m 1 i:M7X3 5m 1 i:=gr— 0(^#f|l-Xti,, ^1*^5 Hz, M 
cmT-1 OBtPe^Mt ^ ^^fi^^o^^io =f#?>tL/;fS^i^gL, ^v^-C-it^i:>:9-^i-<5) i 

fcB* *aS:^gUL7to B' ffltrtiF e P tm3Bl[?-75*M30LTV*;5O3&«|IM$tL:2>o 
[0 0 5 2] 

#<btL7tB' >ffi^^iim^^^^^ (TEM) T'lllSdLTto SIzliJli^/coTfiB' i^-^^ 
^tcM;<iJt/i9 X.B' ffl=$rS^^^$-iir/^o TEMm^JC J: ^S#<0^±U1ilti 5 . 2 nm 
, ^miill^M . 0 nm. ¥*ll«lCi^F^Pi{i 3 . 3 nm-cabo/co * /c^il^t^^liRT^i^Mti 5 
.Inm, ^'fRl^m^i^Ji 1 . 2-Cabo7to -^O^^t^tia 1 <^T EM^^jr^L/^o 13 11^ 

««$tLri5J9, a:#lt*^:!}^^^)7^>:e. L-Cv^-&ci:;{>s;fP^.^^ 
ClOB' ffl0^^iftffi{i7. 8 5X1 0-*w t ClOF e P t ^J^'^<7^%^'^ 

^\(0%(Dy^mm\t<^ . 5wt%J&LT-eab^o i/ciil6<J*tS:SLi*twi-2>^*^Jg[#{i5 nm-Cab 

[0 0 5 3] 

^.<7)^)O^EDX i-SasK^S-^L/^ii^:^, Fe:Pt = 59:41<OFeP t*i^t? 

^mtt^^j^ ic^fD-r h w^:^ y^y-hmm $ tt. 7 ^ ^> t- -r > ^ i 19 7t l i o miij 

*a<0«iJ-^{±5 2 vol. %T'ab 0/^0 -et-C, SQU I Dtci-S^l^atFH c tia^na^bcT s =1: 
TlJ^L/irtvl^. Hc*n2 5kA/m, a s :*«5 1 AmV k gT* 19 , DSCiMSctC 
J:*^^B«^^#^*&iaST t {i3 0 0"CT*o/wo 

[0 0 5 4] 
C««^ 2 ] 

'>^5'^^^•^^'✓iB|^z»L3t#®^&^4^flJ (:t«Slj«#C) «r, 't'^T (A+P + C) <n>m 

(A+P + 2C) <7)!t;?^T^^M^L/^o (A + P + 2C) om3 5mit 
vi^n^^-9-> (;i-*^ii^B) 3 5m 1 i:'£r-0(^#t|lcAtL, Stli^3Hz. Sfiji^^ 
1 0 cm-ei OB#raffit ^ ^=fT^:V\ £)l^{±, HMf^fl 1 i: R t^SS:^ »9 UT, B' ffl 

[0 0 5 5] 

mmm 3 3 

8 0*C-Cl^lSomS^^##L35:;d*o/^J^^{i^ifeMl t|f|;|ttcLT (A+P + C) <r> 

mmm.^%fzo ^<r> (a+p+o (Dmrnrnzmmm tmmKx^x (b+o (owl^^ 

SnL, I^J>f^{±, HMIRIl i:|WI>|t<^^!2.3®S:^i9iIL, B' 3ffi«:#>to =f#<btLitB' ffi»±^i& 
1 <^ t (0 ^^ if ^ ^ <^-e^ -3 
[0 0 5 6] 

immm 4 ] 
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f?fll t|WI;jtliLT (A + P + 2 C) (Dmmm^^^LfZo (A + P + 2 C) 0?K3 5 
m \ ti/iru^^^y (^M#:B) 3 5 m 1 i: '^-oo^f^HAtL, SI&^3Hz, M 

[0 0 5 7] 

C«^^ 5 ] 

^mmi tmzm^x-%fzmMW.(D (a+p) a^^c, %mm\tmm\ztv^ym.t^ 

oT, (A+P + C) (DmmwL-^mtz^ (a+p + o (ommmz, ^mm\tm 
t'LT (B + c) sr^unt. ly^mti, mmmi tnzmm^mnMx^xB' n^mzo # 

lb ft/:: B • fflfiHi&^^a 1 <^ ^> O 5&^ if fgfe e> ^Sr v> ^ <OT'ab o /co 
[0 0 5 81 

C^»i 6 ] 

'yi7u^ir-^ym\zmixi\^fzwmm^n {^mMWO ^, -t^x (a+p + o (om, 
m^<DmK^i.mkxmM\.tz]>xmtmmm^ tmmzLx, a^Mitf^o (a+p + 

2C) <r>mMWL'^%tio (A+P + 2C) <DWL2 bxti\ t'yi^u^^^y {^mM^ 

B)_3 5m 1 t-^-^(Dm-mzxfL, mmw.z h z, mm^mi o cmT-i oBtp^mt o 
=£rtr'5:v\ mm. %mmi tm'c^m^m.^^'Lx , b* ^isiSr^fco #e>fL^cB' 

[0 0 5 9] 

CJfeWJ 1 ] 

X b 7 0 Om UC. $^(III) T-lrf-;v7-t h h (II) 

T't^n^T^Y-t-Y^^fl^fLO. 1 3mmo 1 mmX^tZo COsSltcM^?!/'^?. ?r 4 0 0 
m 1/m i n<^»£4T'lJ5^ii.;^^;6^'e> 1 6 0 r p m-Ctt^L^lt-i. 3 2 0 'CT'^sS 

^^fv^^:d«^3, 5^WSlS«rff:b-ti:^Co C J: "J F e P t <^^fi[^*«;&fm LfcH^fSi 

[0 0 6 0] 

#^>tL/c^^^l 0 0mLtc^L^^y-;i/4 0 0 g^r^JpL, 5 ■i-e>frC:S-?5tL, B 
35:X^t«c^^tt^(^/>M?^iP^« (n-^-M^RTSSS ) «rfflv^T, 3 0 0 0 r pm-e 
2[^^^^^<^S:^*feL, ±.^^h^WLm^mzo 
[0 0 6 1 ] 

±®c^{ia*L7t^, M5-^lf>tc, 3 OmLO^ i5^y-;i/^v>tL, ®^^fe^^*|-t? 3 

i'j:h:ih^muLfzo nhfttzmMWL^m^tw\}:^^'i.-^mm.xz ooorpm-cso^ 

<!Ozt»^#/Co ^ Khxnhf\^tz¥ e P t Ja^O*'g-#<^T EM^*=t Hi 2 J::^ 

[0 0 6 2] 

i^m.m 2 ] 

T- h yJ^^Vy^r^) 3-;n 0 Om 1 tC^(III) T-b^;W7-b h i:fi^(II)T-fe 

^)VT'tV•r~V^^i^L^fLO. 1 3mmo l»L/to C<^^tc^^?5r;^ =^ 4 0 0ml 
/m i n<^iJKS-^ii5;:ii,^t^r36«ib 1 6 0 r p mX'tt^ t^it-S) 3 2 0 t:-Cjl»iE^^f 

v>^:d«ib 3 . 5^KSf&«-^T*3-fr^o itttc J: «9 F e P t <^0Jgfc^3&«:W^|4J L/cMfllifitS-^ 
f^o F e P tm«t^»ii:v^c^^L3tJbtSlir*ofCo 
[0 0 6 3] 
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(D-^r-MsSiRTass ) ^mmLx. 3 0 0 0 T pm'czmm^mm'^innLfzi^, a 

[0 0 6 4] 

mi] ^^^miim^F ep ti-y^^<^m^i$-<omi7r^-rm'^mWim (tem) ¥ 

M (3 0:3?f&) f ab*o 

[1121 itmmiZ'^O F e P t ^^-yS^CD^-^^iiTJ^ajSr^-rm^P^^ (TEM) ^ 
M (3 0:^|&) T'^>2)o 
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mm] 

mm] F e p t i- y ^^<D^^m±ibm'k^-fKm&omm^^if^^-i^^^nL 

±m<^Wiiif&'f-i!)^h^*), CTxMi-x) yZi-y ItifzL. T : F e tfz\tC o <0 imtfz 
fi 2M, M : P t tfzliP d(D imttzlt2m. ZlAg, Cu, Bi, Sb, Pb:feJ: 
ni}-htii^mi)^hm\^iX^'>-^£< fc^jia, X: 0.3-0.7, Y: 0.7-1. O'^- 
a-TD , M'i:>IE:^H^H<^#J'^56^1 0-10 0%<DmmKh^ , O nm\XT 



aiiE#2 004-307881 1 



#112 0 0 3 -2 8 2 6 5 7 ^--J : i/E 



wnmm<r>^-^ #02 003-282657 

50301262293 

ffi^t m^mm±f^ 0094 

i^^B W-mi5^ 7^3 IH 



mtHiB] ¥^15^7^300 



miE#2 004-3078811 



^-i^ : l/E 

003-282657 



m m A 



^S0#-^ [000224798] 
1. ^M^MB 1990^ 8M 7B 



miE#-^ ffiiE#2 004-307881 1 



